Acute lymphoblastic leukaemia (ALL) is not typically associated with the presence of cytoplasmic azurophil granules, which are more commonly a feature of acute myeloid leukaemia (AML). In some case reports and small series of patients, however,'-' ALL has been described, in which such granulation occurs and where the lymphoid nature of the cells has been confirmed by surface marker studies and terminal deoxynucleotidyl transferase (Tdt) content. The nature of the granules in these patients was examined by cytochemistry and electron microscopy in some of these reports,' 3 4and it is generally believed that the granules are abnormal intracellular organelles containing lysozyme. Their is apparently capable of predicting response to treatment. 8 Other features, such as the degree of vacuolation of L, lymphoblasts,9 the presence of hand mirror forms,10 and the degree of periodic acid Schiff positivity, have been described, but their importance is as yet unclear.
The patients reviewed support the suggestion that "granular" ALL is a distinct morphological variant, defined by the presence of azurophilic cytoplasmic granules between 05 pm to 2.0jum in diameter. It occurs in children with the common ALL phenotype, more often in males and those of FAB L2 subgroup. The cytochemical staining of strong acid phosphatase positivity in the granules is the most consistent finding, with the granules often additionally showing periodic acid Schiff and non-specific esterase activity. The overall incidence of "granular" ALL depends on the precise criteria chosen; we found 7% of cases with > 5% granular blasts, which is of the same order as that recently found by the St Jude's group (7.6%) in a smaller series of patients.'
In one of our cases we saw giant intracytoplasmic inclusions. These have been reported previously4 and studied by electron microscopy: the granules were abnormal mitochondria and were found to be acid phosphate negative. Our case, however, was positive with acid phosphatase.
Overall, the cytochemical reactions we observed are in keeping with those previously described,23 though the St Jude's study reported that the granules were more consistently periodic acid Schiff positive than has been our experience.' The St Jude's study further suggested that, based on electron microscopical findings, the granules are lysozyme in dysplastic intracellular organelles. Lysozyme is known to be present in the normal large granular lymphocyte fraction," 1 particularly natural killer cells; but there is no other evidence to suggest that the leukaemia described above had such a cell of origin. Natural killer leukaemia is thought to have a phenotype similar to that of the normal natural killer cell, expressing a mixture of T cell and myeloid antigens,'2 but not expressing the common ALL antigen, quite unlike the cases we have described.
Further study of granular ALL should include the use of wider panels of monoclonal antibodies against cells of B lineage, such as B1 or BA I, which are more specific than Tdt staining. Ultrastructural cytochemistry may also detect features not readily detected by light microscopy.
"Granular" ALL is not presently of any obvious prognostic importance. Eighty per cent of our patients are still in their first remission at the time of writing, but only 70% have stopped treatment; another three to four years will need to elapse before any long term effect on prognosis can be discerned.
In summary, "granular" ALL is a true morphological phenomenon of as yet unknown importance. Most importantly, it should be recognised as such and not confused with acute myeloid leukaemia. This mistake can easily be made on Romanowsky stains, particularly if heavy granulation is seen in conjunction with FAB L2 morphology. Immunology and cytochemistry should point to the correct diagnosis and the most appropriate treatment.
